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Remarks 

Claims 1-14 are pending in the application. Claims 1-8, 10-13 are rejected. Claims 
9 and 14 are objected to and allowable if rewritten to overcome the objection. Qaim 
1 5 is new. No new subject matter is added 

The Examiner objected to the drawings. Figures 3A and 3B have been amended to 
include reference nnmerai 21, as described at page 8. A drawing amendment is filed 
berewith, with an Amotated Marked-np Drawing, and Replacement sheet. 

The Examiner objected to claims 1, 9, and 14. Claim 1 has been amended to defme 
the similarity score. Claim 9 has been amended to defme a function of wdghts, a 
number 7^ of extracted features, and distances!). Claim 14 has been amended to 
reference a function S{T, R), 

The Exanuner rejected claims 1»6, and 7-8 as being unpatentable over Lin et al., 
(U.S. 6,763,127 - *Lrn') in view of Riganati (U.S. 4,135,147 - *Rtganati'). 

Lin describes a method for recogniziiig fingearprints. Lin constructs a directional 

map of 8x8 bit blodcs of an image. Each block has a location and direction. It 
should be noted that the Lin 'blocks of bits' that have locations and directions are 
not the features he uses for finga:print matching. Features only come later, after 

morphological filtering, thinning, and numerous other steps. Lin extracts ridge 
flows and minutia. At this point features have been extracted, see column 2 

AfStct feature extraction is accomplished, a fcatarc file 
having a size oi itpprosimately 400 bytes is generated sad 
stored in a database. This feature fife represents om fiagijf- 
^ prim. 
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Nowhere, does Lin describe that the 400 byte record includes a location and 
orientation of each extracted feature. The only tiling that has location and direction 
are the 8x8 bit blodcs. But it is quite clear from Lin that the blocks are not the 
weighted features as claimed. The Applicant respectMly directs the Examiner to 
read column I line 55 to column 2, line 21. 

2, Dynamic thresholding. la step 161, Far eacb S bitxS bit 55 
block of image, an average intensity value aicakuiated by 
aimpje addition of the intensity values then divided by 
sixty four, the number of bits in an 8x8 bit block. If the 
iotcitsity value of a pixel ia this B bitxS bit block is above 
the average calculaied intensity valise its binary value is m 
a&si^ed to zero. Otherwise, its binary value is assigned to 
ooe. 

3. Ridge flow extfactioo. At step 103, eight sets of 16x1 
directionai filtens are applied ^^ each SxS block, A direc- 
tional code is assigned to this bit>ck based on the filter *5 
response. For an NxN image, aa N/8xN/S direct iOfi£i] map 

4. I>vrcctional motphological fllteriog. In step 103, a series 
of marphoiogicai Sltering is applied to link the btc^n 
ridges and to break falsely connected ridgfts that may be 

eatjs«d by tnoistufe. 
s S. Tliinning. la step 104, tiun«mg is petfotmed. 

6. Mirtutia detection. In Step 105, mitjutia detection is 

performctL 

7. False mimitia removal. In step 196, false miutitta removal 

is performed. 

10 a) Pore removal by ridge tracing. Ridges are traced to 
locate and delete pores. 
b) Fork point retrieval. If several etui minutia points are 
in dose region and if there i.s no ridge in bctweeii the 
points and their orienutions satisfy defined conditions, 
then these end points are merged' into a fork minutia 
point. 

After fcatwe extraction k accomph'shed, a feattjre file 
having a size of approximately ^ bytes is generated atid 
stored iti a daiabsse, 'lljis feature fite n^teseats one finger- 
2^ print. 



Lin does not measure differences of location and orientation of his features. It is 
unclear what the Examiner thinks the features are. At one point, the Examiner cites 
features at column I, lines 63-67 having location and orientation. 



difectional fiUers are applied to each 8x8 block. A direc- 
tional code Is assigned to this block based on the filter 65 
fes|>Oft$e, For m NxN image, an N/SxN/S directionaJ map 
is generated. 

So it is presumed that the Exaimner means the 8x8 blocks of bits to be the feature 

for the purpose of the rejection. Yet, in the next sentence, the weights arc 

determined for 'minutia' points. 

applied to the recognition process, Agaussian-distnMed 

weighting fiinctioa is applied to each miautia point is the 
refereace image. 

The Applicant is confused. First the Exaimner implies that 8x8 bit blocks are 
features, and then the examiner implies that minutia extracted from ridge flows, 
which are extracted form blocks are the features. These statements are in direct 
conflict. Ciarification is respectfully requested, or the rejection should be 
withdrawn. 

The invention claims stimming the weights of all features of the reference record 
that are less than a predetermined diff&ence (between locations and orientations) 
when compared with the features of the test record to d&ermine a similarity score 
that the test record matches the reference record. 

Lin correlates test and reference fingerprints to determine a matching score, and 
then combines matching scores from minutia matching and ridge flow analysis, 

JUc final matching score of fingerprint recognition is th« 
combination of tJbe scores from aiioutia niatcfaiag and from 20 
ridgtt Bow matching* which occiirs ia Step 207/ The com- 
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Applicant respectfiilly asserts that the combming of matching scores as described 
by Lin is not equivalerit to the summing of weights that are less than a 
predetermined difference to determine a similarity score as claimed. Lin does not 
sum weights. Lin does not consider a difference between locations and orientations 

while summing. 

Riganati cannot cure the defects of Lin. Each minutia is represented by its location 
and orientation, see column 2, 

35 in s reference file. In a pnffertcd embodiment, each 
miBittia fmai «acii fingerpnnt is descried by its relative 
position and oHeotu^ion and is sdeaiveJy encoded in « 
relative ittformatioQ vector (RIV) format. Each RIV is 

In Riganati, the matchi ng score is the number of minutia that match, 

of tiie Rrv$ in each of the knows Ss^s^nnite> In 
comparison opemtkm a match score is detenaiaecl from 
tlie ssmbcar of im&tttbe in one RIV {hat matdi mmutiae 
45 in the other RIV hang compami. Tho set of match 

However, Riganati !ike Lin does not disclose summing weights th^ are less than a 
predetermined difference to determine a similarity score. As stated above, the 
ciaimed matching score is a conditional sum of weights, while the matching score 
in Riganati is the number of matching features. 

With respect to claim 2, as stated above, the similarity scores in claim 2 are 
patentably distinct from the what is described in Lin, Furthermore, at column 2, Lin 
uses a "matching checkerboard," and not a weighted feature as claimed, see 

50 for the relaxed rigid traasform. A ''raatching checkboard'* 
ts created for recording ihe pairs, l-or example, the test 
ioiagc T has N minutia poiots and ihc reference image R 
has M points. ITie checkboard size will be NxM. For 
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A!so, the Examiner is again mixing up the 8x8 bit blocks and the features, at 



cohmn 1 tJie dynamic rhreshoiding is with reject to pixel intensity values, and not 
a simiiarity score, see 

2, Dyaarnic ihrt;slioldiiig. la step 101, For each S bitxS bil S5 
block ot" image, ao average intensuy value is calculated by 
simple addirion ot the intensity values ihen divided hy 
sUty four, the. ntimber of bits ux an Sx8 bii block. If ihe 
intensity value of a pixel in this S bitxS hi; block is above 
the average Cv'ilculated intensity value ils binary value Is 60 
assigned to zero, Otlierwisc, its binary value is assigned to 

Dynamic thresholding to compute average pixel intensity values has nothing to do 
with the claimed selecting of a particular reference record if a similarity score is 
greater than a maximum threshold With all due respect, the Examiner*s statement 
that the claimed maximum threshold is equivalent to the dynamic pixel intensity 
thresholding at column 1 is erroneous. 



The features extracted in claim 3 are location and orientation, while tin extracts bit 
blocks and ridges at column L 



The features aligned in claims 4-5 are unlike the ridges aligned in Lin. 



Applicant cannot find an "approximate alignment" at colunsj 3, see 

If, after transform adon, the poict ia ihe test image falls ia 
cicse rarsge of a jpoiot in the reference image and th«y are of 
the same type and orfeatatioa. it will generate a &igh S 
matching score. Otherwise It creates a low or zero score. Use 
covariauce matrix cif each gaussian weighting function may 
be different; for example, if a point in reference iniagc is far 
away from the point that generates this set of tr ansformatiou 
parameters, it$ gaussian kernel laoay be larger than the ones lO 
who are closier. ib compensate tJt» distortion effect, tbe 
uf the gaassiaxj fttadioo iji cfaaagcd lo a nou-uaiiy 
covariance matrix. 

4, Matching ridge flows; In Step 204, the same set of 
transformittion param<:;ter!> from miuiitia malchiagis also iS 
applied to the ridge flow map. lihe correlation Ixstween 
referetice tiogerprinl and the iransformed lest fingerprint 
ji> jscrved as aaotber matching score. 



Applicant respectfully request which line refers to an "proximate alignnienV' in 
the section dted by the Examiner to reject claim 7. 

In rejecting daim 8, the Examiner admits that "Lin does not disclose function [sic] 
of distances between features and the local neighborhood of features." 
But anyway, that has nothing to do what is claimed. In claim 8, what matters is 
"setting the weight of each feature proportional to a function of distances 
between each feature and the local neighborhood of features." 

Riganat! at column 5 only talks speculatively about how due to skin stretchability 
only a small region of a fingerprints should be matched, and "due to the belief that a 
small region ^proach would be of limited weight if the global characteristics of 
the two fingerprints being matched were not considered." Applicant is not sure 
what these speculative beliefs that small regions should be of limited weight has to 
do with the claimed setting of weights as a function of distance. It is in^ropriate 
to li ft the word **weight" out of context and ascribe to it some meaning to is not in 
the reference. 

Neither can the Applicant find anything to with distances at column 8, 

KefbnrtnjK now to FIG. 5. a tnore detaUed block dJa- 
g«»tn of a {^referred entbodtoent of the fixt«erprmt 
30 nutt«t9 pstt«ra matc^ieur mvemtioti is illimmted. As 
shown in FIO. S, this jrineexpnnt traatcher in tmsioaily 
compjritsed of » dmA converter 3», » mmeh coatpMeator 



as X, Y, » fbmiuttt) fVom «B wdow>wn nnserpriM 

and a known or refbrenoe fingerpriat B <FP-B) into the 
relitdve information vector (SUV) fbrmftt. The laateta 
compstx&tor 41 compares each RIV of the tmknowtt or 
unldenUfied fingerpriat A with «»c!h RTV of the kaown 

40 fittgerprint B and. g«.Tterate» a match score for each RIV 
pair comparison to indtcati!: the closeness of matah c«f 
that RIV pair, 'l"he »care proccsjsor 43 analyses the «et 
of RIV match scores from a global vIcrwiKJUit amd de- 
velops a final score which tiuantitaetvely indicates the 

45 (teijprecis of similarity between the two fIngierprUiCS betSiK 




Applicants respectfiiUy requests the Examiner to point out what line in this cited 
section sets feature weights as a fiinction of distance of local neighborhoods of 
features. 

The other section at column 18 cited by the Examiner makes even less sense. There, 
Riganati eliminates features as a function of distance, read 

**The number of a center mimitia's neighbors induded in its RIV can be 
limited by either a maximum radial distance Rr or an uppa- bound 1^^, whichever 
is more restricti ve. For the sake of this discussion a maximum radial distance Rr 
has been selected in FIG. 8 to limit thenumber of neighboring m/fl«toassodated 
with a center minutia 

Now, combining the teaching of Riganati with Lin correctly would do nothing but 
eliminate minutia based on distances. It would certainly never set weights as a 
ftmction of distances. 

Examiner rejected claims 6, and 10- 1 3 as being unpatentable over Lin et al, (aS, 
6,763,127 - *Lin') in view of Riganati (U.S. 4,135,147 - *Riganati'X and in Further 
view of Edgar (U.S. 6,487,321), 

In claim 6, "a probability of matching features is represented by a zero-mean 
Gaussian fimction^O;cr^)." 

Those of ordinary skill in the art know that a zero-mean Gaussian function is 
distinctly defined as 
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/(0;a') = e(-'"w^'"\ 

and is grapbically represented as: 



1 _ 

Applicant cannot find anytliing like this in aay of the art cited by the Examiner. 

The Examiner finds the words **probabiiity,'* '*zero,*' "mean/* in the cited random 

sentences "A weight of zero may be assigned when tlie intensity value is below a 
certain lo w threshold indicating a high probability thai a defect is present with little 
or no image detail remaining " "Any pixel outside the boundaries of the image is set 
to zero for purposes of these calculations," "If the results have opposite signs> then 
the pixel in question is set to zero. Besides allowing variance in the red leakage 
value, such a bonnded subtraction may compensate for registration error between 
visible channels of the digital image and the defect charmel as well as for blurring 
that may occur in the defect channel/* and amazingiy concocts the claimed 2ero- 
mean Gaussian function from these random words. These words can have only been 
found by some meaningl^s word search, and are taken totally out of context. With 
all due respect, the rejection of claim 6 is, to say the least, bizarre. 

Similarly, the rejections of claims 10-13 are based on random words selected from 
Edgar, without any reasoning or connectivity with what is claimed. There is no 
distance function in terms of an arithmetic mean at column 6 in Edg^, although the 
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words '*mean average/* "arithmetic average," "geometric average" do appear, but in 
a totally different context than what is claimed. 

Claim 1 5 is new and combines the base claim, with allowable claim 14 and any 

intervening claims. 

Ail rejections have been complied with, and applicant respectfully submits that the 
application is now in condition for allowance. The applicant urges the Examiner to 
contact the applicant's attorney at phone and address indicated below if assistance 
is required to move the present ^plication to allowance. Please charge any 
shortages in fees in connection with this filing to Dq>osit Account 50-0749 . 



Respectfully submitted. 




Andrew J.^Curtin 
Reg, Ho. 48,485 
Attorney for Assignee 
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